Divergent expression of cellular prion protein on blood cells of human and nonhuman primates.
Four recent transmissions of variant Creutzfeldt-Jakob disease infection by transfusion highlight the need for detailed understanding of blood-related prion pathogenesis. Nonhuman primates are the most relevant models of human prion diseases. Quantitative flow cytometry with monoclonal antibodies FH11, 3F4, and 6H4 against different parts of the normal cellular form of the prion protein (PrP(C)) was used to evaluate its expression on blood cells of humans, chimpanzees, cynomolgus macaques, rhesus macaques, squirrel monkeys, and microcebe lemurs. Chimpanzees, rhesus macaques, and squirrel monkeys displayed a much higher quantity of total blood cell membrane PrP(C) than humans, due to a markedly higher expression of PrP(C) on their red blood cells (RBCs). In contrast, cynomolgus macaques and lemurs demonstrated substantially lower levels of membrane PrP(C) due to the lack of significant PrP(C) expression on RBCs and platelets (PLTs). All species displayed PrP(C) on white blood cells (WBCs), with the highest levels found on human cells. Only humans, chimpanzees, and to a lesser degree rhesus macaques expressed PrP(C) on PLTs. If PrP(C) contributes to the propagation or transport of prion infectivity in blood, the differences reported here need to be considered when extrapolating results of transmission studies in primate models to blood and blood components in humans.